The ideal deceased organ donor is a younger person who dies from traumatic head injury that is isolated to the brain and leaves the thoracic and abdominal organ function intact. Such a deceased donor provides excellent transplantable organs with an opportunity to achieve immediate allograft function and long-term patient survival. As the size of the recipient waiting list and the number of waiting list deaths increase, older donors and donors with characteristics once thought to preclude organ donation are being used more and more frequently (1) . The clinical characteristics that differentiate 'marginal' renal allografts are derived from the social and medical history of the donor (age, history of hypertension or diabetes, the risk of transmitting infectious disease and/or malignancy), the cause of donor death (trauma vs. cerebrovascular accident), the mechanism of donor death (brain death vs. cardiac death), the anatomy of the allograft (vessel abnormalities), the morphology on biopsy (glomerulosclerosis, interstitial nephritis and/or fibrosis), and the functional profile (serum creatinine or calculated glomerular filtration rate) prior to transplantation (2, 3) . Kauffman suggests that the term 'expanded' be used to refer to the donor whose organs may be associated with poorer outcome because the term 'marginal' may be considered pejorative by the patients who receive them, as well as by the programs that transplant them (1) .
Kidneys transplanted from older donors are considered to be from the expanded pool because these allografts have a higher rate of delayed graft function, more acute rejection episodes, and decreased long-term graft function. Several factors, including prolonged cold ischemia time (CIT), increased immunogenicity, impaired ability to repair tissue, and impaired function with decreased nephron mass may contribute to this (4) . But recently, Ojo et al. have demonstrated that the recipients of expanded kidneys receive the benefit of extra life-years when compared to wait-listed dialysis patients (5) . Still, placement of these organs is often difficult and delayed, and some centers continue to prefer not to utilize them (6) .
The crisis in organ supply presents a compelling responsibility for the transplant community to maximize the use of organs procured from all deceased donors. In March, 2001 , representatives of the transplant community convened in Crystal City, VA, in order to develop guidelines that would improve the recovery and transplantation of organs from the deceased donor. This meeting, sponsored by The American Society of Transplantation and The American Society of Transplant Surgeons, produced the 'Report of the Crystal City Meeting to Maximize the Use of Organs Recovered from the Cadaver Donor', published in the American Journal of Transplantation (7) . At the meeting, five work groups were assembled that focussed upon increasing the use of hearts, lungs, livers, and kidneys, from deceased donors with a history of malignancy or serology testing positive for hepatitis B or C.
The Kidney Work Group (7) noted that in recent years the discard rate of kidneys from deceased donors has increased substantially and approaches 50% for kidneys recovered from donors over age 60. They estimated a potential increase of 38% in the rate of donors per million population if the United States could match Spain's rate of recovery of kidneys from donors over age 45. The work group recommended, and the conference participants endorsed, expedited placement of kidneys from all donors over age 60, based upon waiting time only, to a list of preselected and preinformed recipients who would accept these kidneys. Expanded criteria kidneys are expected to increase overall kidney utilization by stimulating higher procurement rates and lower discard rates. Under the work group's proposed plan, the Organ Procurement and Transplantation Network (OPTN), through its contract with the United Network for Organ Sharing (UNOS) would be asked to develop a standard policy whereby a local organ procurement organization (OPO) could adopt the policy upon notification to OPTN/UNOS of local OPO approval. Finally, allocation would occur primarily at the level of the OPO or the region, except for the identification of zero antigen mismatched recipients, which would be allocated nationally.
Another objective of the work group was to evaluate the use of biopsies in the decision to transplant a kidney from an older donor. Currently, biopsies at the time of recovery assume a high importance in kidney distribution; however, available evidence remains controversial (see below). The work group recommended assessing the glomerular filtration rate (GFR) using the Cockcroft-Gault formula or creatinine clearance and to compare the GFR value to biopsy findings to determine the utility of either or both in predicting immediate and long-term function of the older donor's kidney.
At the same time, the OPTN/UNOS Organ Availability and Kidney/Pancreas Committees were each seeking to better define the expanded criteria donor (ECD) in order to provide the transplant community with a more objective basis for decision-making for utilization of these organs for transplantation. The Crystal City kidney proposal was subsequently modified by a collaboration of the OPTN/UNOS Organ Availability Committee, OPTN/UNOS Kidney/Pancreas Committee, and the Scientific Registry of Transplant Recipients (SRTR) contracted to University Renal Research and Education Association (URREA). The result of their interaction with the Crystal City Kidney Group was to define the ECD based upon not only age but also using other statistically significant risk factors determined by the SRTR analyses. Three additional significant donor medical risk factors were identified: history of hypertension, cerebrovascular accident as a cause of death, and final preprocurement creatinine >1.5 mg/dL. Donor kidneys were characterized according to combinations of these four parameters, and a relative risk of graft loss was determined for each donor profile. The ECD kidney was then precisely defined as any kidney whose relative risk of graft failure exceeded 1.7 when compared to a reference group of ideal donor kidneys: those from donors of age 10-39 years, who were without hypertension, who did not die of a cerebrovascular accident, and whose terminal predonation creatinine level was <1.5 mg/dL (Table 1) . Using this definition based on the relative risk of graft loss, all donors over age 60 and donors aged 50-59 with at least two of the three medical criteria are identified as ECDs (Table 2) (8) . Since the number of donors under age 10 was very small they were not included in the ECD definition in order to keep the defined matrix less complicated.
This consistent definition of an ECD was adopted by the OPTN/UNOS Board of Directors in November, 2001, and allocation of ECD became operative within the current allocation policy (UNOS Policy 3.5, Allocation of Cadaveric Kidneys) in October, 2002. The policy states, 'Kidneys procured from the ECD will be allocated to patients determined to be suitable candidates: first, for zero antigen mismatched patients among this group of patients with time limitations; and next, for all other eligible patients locally, regionally, and nationally, based upon time waiting and not HLA matching. The UNOS Organ Center will attempt to place expanded criteria donor organs for the zero antigen mismatched patients, according to the national list of patients waiting for expanded criteria kidneys for 
Comparison of the Reasons for Discard of Expanded vs. Standard Donor Kidneys
Given the clear definition of an ECD, there are important issues that must be addressed about the use of organs recovered from such donors. The foremost is deciding whether to transplant kidneys from the ECD or, by not accepting them, permit them to be discarded. The discard of kidneys after recovery from the deceased donor has been increasing at an alarming rate in the United States. During the past 5 years, the discard rate has increased from 12% to 15%-mostly because of the increase in the number of donors older than 50, who now represent over 30% of the national donor population. In the SRTR analysis, roughly 40% of kidneys defined as ECD with >1.7 relative risk of graft failure were discarded in 2001.
In contrast, only 8% of standard kidneys were discarded the same year (Tables 3 and 4 ). The reason for the high rate of kidney discard is often attributed to poor organ function and quality; 47% of ECD kidneys were discarded because of biopsy findings in 2001 (see Table 5 ).
Should Biopsies Play such an Important Role?
The correlation of kidney biopsy findings with immediate and long-term function remains both controversial and influential. The seminal paper (9) in the field, by Gaber et al., has been criticized for not providing sufficient data to support its conclusion that a biopsy revealing >20% glomerulosclerosis renders a donor kidney generally unacceptable for transplantation (3) . This study included only a small number of allografts with poor function 6 months following transplantation and a mean glomerulosclerosis of 20% at the time of implantation; 13 had a serum creatinine >2.5 mg/dL and four had undergone nephrectomy. Only eight of these 17 kidneys had glomerulosclerosis 20%. Nevertheless, the determinant of >20% glomerulosclerosis has become a common reason for a transplant physician not to accept a kidney for transplantation. Gaber et al. concluded by advocating the use of routine biopsies of kidneys from older (>50 year) donors and those donors with nontraumatic, cerebrovascular accidents, even those with seemingly normal preprocurement serum creatinine levels (9).
Subsequently, Pokorna and colleagues reported a prospective series of 387 biopsies of deceased donor kidneys, and showed that kidneys whose biopsies demonstrated 25% or more glomerulosclerosis had an acceptable 3-year graft survival rate of 75% (10) . However, only 27% of these donors were older than 50. Pokorna et al. concluded that procurement biopsies provide only limited information for the decision whether or not to accept a donor kidney for transplantation.
A definitive, prospective study of kidneys recovered from the ECD that analyzes donor kidney function and pretransplant histology along with post-transplant kidney function and outcome remains to be accomplished. Such a study could significantly affect the transplantation rate of kidneys from older donors. The New England Organ Bank, in collaboration with Life Choice Donor Services, the Transplantation Society of Michigan, and URREA, has received grant funding from the Division of Transplantation (DoT) of the Health Resources and Services Administration (HRSA) to systematically carry out such a study.
Others are encouraged to explore this also.
Who Has Received Expanded Criteria Kidneys?
Analyses by the SRTR show that there are significant differences (p = 0.001) between the demographic profiles of ECD kidney recipients and standard kidney recipients in 2001, in the areas of recipient age, history of a previous kidney or kidney-pancreas transplant, HLA match, and cause of end-stage renal disease (ESRD) ( Table 6 ). Recipients over the age of 50 (18%) were more likely to receive an ECD kidney than patients under the age of 50 (7%), while recipients who had had a prior kidney or kidneypancreas transplant were less likely to receive an ECD kidney (8% and 13%, respectively). ECD transplants were less likely to have a 0 HLA mismatch than non-ECD transplants (8% and 13%). Recipients with ESRD due to diabetes or hypertension were more likely to receive an ECD kidney compared to those whose ESRD was caused by glomerulonephritis (14%, 14%, and 10%, respectively). Gender, race, blood type, and PRA at transplant were not associated with significant differences in the use of ECD kidneys.
When Port et al. used multivariate logistic regression to examine the odds of receiving an ECD kidney for the years 1995-2000, more significant differences appeared (8) . Common practice in the United States is to place older donor kidneys in older patients. This practice has been formally implemented in Europe through the Eurotransplant Senior Program (11, 12) , and has been advocated in the United States as well (13) . Kasiske and Snyder, in an analysis of first kidney transplants from 1988 to 1998 using the United States Renal Data System (USRDS), demonstrated that giving older kidneys to older recipients did not improve overall graft survival (14) . However, they noted that there may be ethical reasons to do so even if outcomes are not improved. A recent French study, although defining the ECD differently, noted that these older donor kidneys transplanted into significantly older recipients had similar 2-year patient and graft survival as the control donor-recipient group (15) . Ongoing analyses following implementation of the expedited ECD kidney allocation policy should clarify which subsets of candidates may be most appropriate for ECD kidneys.
How Well Have the ECD Kidneys Worked?
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Very few ECD kidneys have been utilized for pediatric recipients, so graft survival in this subgroup cannot be easily estimated. No clear age-related pattern of graft survival is evident among different groups of adults. Patients of Asian race had higher graft survival than whites
or African Americans at all time points, while Hispanic/ Latino recipients fared better than non-Hispanic/nonLatino recipients (Table 7) . These patterns are similar among recipients of standard kidneys (Table 8) .
Prior sensitization, assessed by level of panel reactive antibody (PRA), appeared to influence the results of ECD kidney transplantation. Unsensitized recipients (PRA < 20%) had a 1-year graft survival rate of 82%, compared to 70% for highly sensitized recipients (PRA 80%) ( Table 7) . The difference in graft survival was much less marked among standard kidney recipients, where unsensitized and highly sensitized recipients had graft survival estimates of 89% and 86%, respectively (Table 8 ). This suggests that recipient immunologic factors (PRA) may combine with donor quality factors (ECD) to result in more inferior outcomes than either set of characteristics alone. It should be noted, however, that only 3% of ECD kidneys were transplanted into highly sensitized recipients, so these observations must be regarded as somewhat speculative until larger numbers of such cases have been accumulated and analyzed.
Early post-transplant function was associated with better short-term and long-term graft outcomes. At 3 months, ECD kidney graft survival was 89% if dialysis was required within the first week after transplant, whereas among those with immediate graft function, 96% were functioning at 3 months ( Table 7) . The effects of post-transplant dialysis need on late graft survival differences were quite dramatic. At 5 years, graft survival was 58% for those who had immediate function and 39% for those who did not. For both early and late graft survival, absolute differences between immediately functioning and delayed functioning grafts were similar in ECD and standard grafts, although Among ECD kidney recipients, overall patient survival was 96% at 3 months and 91% at 1 year for the 1999-2000 cohort, 79% at 3 years for the 1997-1998 cohort, and 70% at 5 years for the 1995-1996 cohort (Table 10 ). The differences between ECD and standard patient survival are consistent over time, when viewed as the ratio of percent failures. At 1 year, almost 95% of standard patients were alive, 90% at 3 years and 81% at 5 years (Table 11 ). These unadjusted results cannot be directly compared, however, since characteristics such as age and comorbidities tend to differ between ECD and standard recipients.
As shown in Figure 1 , survival percentages for age groups of adult recipients of ECD kidneys were lower than those of the corresponding age groups who had received standard kidneys. Similar to the results for graft outcome, patient survival was better for Asians than for other races and better for Hispanic/Latino ECD recipients than for non-Hispanic/ non-Latino recipients (Table 10 ). Patient survival after ECD transplant was similar for males and females (Table 10) .
Who Should Be Offered the ECD Kidneys?
How to identify the most appropriate candidates for ECD kidneys remains an open question-particularly since, according to SRTR data, essentially all candidates will derive survival benefit from transplantation with an ECD kidney over continued dialysis (17) . In considering this question, it is critical to balance this against the reduced graft survival associated with an ECD. Furthermore, in addition to weighing the differential patient and graft outcomes of transplantation with ECD and standard kidneys, The work group also suggested that certain recipients should be discouraged from listing for ECD kidneys in order to avoid logistic and pragmatic issues that might result in delayed allocation or difficulties in post-transplant management. The inclusion of large numbers of patients with elevated PRA levels would result in delays in allocation resulting from a high incidence of a positive crossmatch, obviating the objective to improve outcomes by reducing cold ischemia time. Also, patients at greater immunological risk may face excess disadvantage with an ECD kidney, given that transplants using these organs are associated with a significantly increased risk of delayed graft function as well as lower graft survival.
How Should We Evaluate the Effectiveness of the New Allocation Process for ECD Kidneys?
The participants in the collaborative effort to develop the definition of ECD realize that this is a first step in an attempt to maximize utilization of kidneys from these donors. As the expedited placement of these organs is implemented, ongoing analyses of the effects on utilization and discard rates will be followed by OPTN/UNOS and the SRTR. Appropriate OPTN/UNOS committees (Kidney/ Pancreas and Organ Availability) are expected to monitor the implementation and the results of this allocation algorithm on a regular basis and report to the transplant community. Data regarding graft function and patient and graft survival should be readily reported and available so that the OPTN and SRTR can easily monitor the effects of this allocation policy. Such a system could examine the policy's impact on reducing the CIT of ECD kidneys and whether the duration of CIT influences the rate of immediate function of ECD kidneys following transplantation (when compared to standard donor kidneys transplanted within the same OPO). Resolving the question on the importance of organ morphology will be more difficult and will require the design of single-center, multicenter, and/or OPO wide studies to address this issue. Additionally, the SRTR will pursue comparative studies on ECD transplantation regarding implementation and adjusted outcomes by various factors, including OPOs.
It is possible that certain subgroups of donors can be identified whose predicted graft failure risk is substantially higher than for the average ECD organ. Such identification would have important implications, since it may argue against transplanting such organs. Further stratification of the relative risk data may define ECDs whose kidneys should be offered only for dual placement into a single recipient.
It is likely that additional donor categories will be added to the definition of the ECD. At the time of the initial analysis for 1995-2000, the number of nonheartbeating donors (donors after cardiac death) in the database accounted for only 1.5% of kidney transplants. For this selected group, the relative risk of graft failure was significantly elevated but appeared to be less than 1.7. By contrast, the odds of delayed graft function exceeded 2.0 for kidneys from nonheartbeating donors (F. Port, personal communication). As the use of nonheartbeating donors increases over time, these analyses will need to be repeated.
Conclusion
The special provisions for the distribution of kidneys procured from the ECD signals a new era for OPTN/UNOS allocation policy. While previous allocation policies have tried to address issues of medical urgency, equity, and outcome, the ECD policy was truly born of a new mission: to increase organ utilization. The genesis of the allocation policy, as outlined above, was the identification and subsequent definition of a subset of deceased donor organs that had a high discard rate after procurement. For these organs of suboptimal quality, data analysis showed that the placement process was often arduous and prolonged, frequently resulting in discard. Since the inefficient allocation of these organs may contribute to both increased organ dysfunction and increased organ discard, the impetus for an expedited allocation policy became clear.
The expedited allocation of ECD kidneys depends strongly upon two elements of the new policy. First, the substantial de-emphasis of immunologic matching concomitant with the primacy of waiting time results in a more predictable lineup of potential recipients. Transplant centers can then ensure that candidates listed for ECD kidneys with the longest waiting time for each blood group are fully evaluated and thereby ready to proceed with transplantation. Second, and perhaps more controversial, is the requested assurance of prior informed consent for every candidate listed for an ECD kidney. Specific informed consent appears wise since the transplantation of an ECD kidney implies additional graft failure risk, which exceeds standard expectations. It is generally agreed that a situation where the outcome may not meet standard expectations merits additional informed consent (18). Persson et al. recently reported that most patients on the waiting list accept information on donor-related risk factors and want to be involved in the decision concerning transplantation with a kidney from expanded donors (19) .
Although the definition of an ECD kidney using a relative risk cutoff of 1.7 is arbitrary, it is nevertheless clear that the premise of the ECD kidney definition is the increased risk of an inferior outcome when compared to a standard kidney. Prior informed consent will help safeguard the efficiency of the expedited placement process. Currently, ECD kidneys are often refused for transplantation; refusals prolong cold ischemia and often result in organ discard. It is presumed that a common reason for refusal of an ECD kidney is that the transplant physician does not consider it appropriate for the particular candidate to which it has been offered. It is also possible that the candidate, after discussion with his or her transplant physician, has refused the kidney, choosing to wait for a better organ. Prior informed consent aims to substantially reduce the occurrence of the above scenarios and thereby expedite organ placement. Thoughtful consideration and discussion for both the transplant program and the candidate can occur 'in the light of day' and over time, outside of the pressured time frame of a specific organ offer. Therefore, listing of a particular candidate for an ECD kidney would indicate that the transplant center considers that individual appropriate for transplantation with an ECD kidney and that the candidate will accept transplantation with an ECD kidney. Individuals involved in the definition of the ECD and the formulation of the expedited allocation policy have developed a sample consent form which can be modified, as desired, by individual transplant centers. This form appears as an addendum at the end of this article. All these recommendations can be simply summarized as giving greater opportunity to those who currently have limited access to transplantation.
4 Those participating in this program will still be participating in the regular waiting list program for the kidneys distributed through that listing.
5 You may withdraw from the program at any time without incurring any penalties or loss of waiting time points.
6 You are urged to ask any questions you have about this program with the staff members who explain it to you.
Why is this program being offered?
There is a serious shortage of cadaver kidneys (kidneys recovered from someone who died) while, at the same time, transplantation is beneficial to an increasing number of patients with kidney failure. The waiting list increases by several thousand each year and over 4000 patients will die waiting for a kidney transplant this year. The waiting time for a cadaver kidney is over four years in most parts of the country. Many patients are waiting longer because their transplant markers, that determine the kidney match, may not be very common and keep them from having enough points to get a kidney offer.
One way to increase the number of cadaver kidneys is to use 'expanded criteria' donors; these are donors who are older or who have specific health problems that might affect how well and how long their kidneys will work after they are transplanted. Many of these kidneys are already being transplanted but a large number are discarded when the time to get them transplanted is too long, resulting in too much damage. This new program will allow transplant centers to use them locally without having to go entirely through the national system. We believe this will help those kidneys to perform better and provide adequate function for the recipients to stop dialysis. A study done by the national kidney program showed that patients receiving these kidneys add about five extra years to their life compared to not receiving a transplant and remaining on dialysis.
You are being told about this program because you have kidney failure, you do not have a potential living kidney donor, and, given your age and overall condition, you might receive significant benefit from an expanded criteria donor kidney.
What is involved in the program?
To take part in the program, you will be asked to sign this informed consent document. Kidneys from expanded criteria donors will be offered only to patients who have agreed in advance to be considered for them. They will be offered first to anyone on this list who is a perfect match. If there is no perfect match, then they will be offered to the compatible patient waiting the longest on the list. The kidneys from donors who meet the following criteria will be placed by this program. All donors 60 or older are considered expanded criteria donors and all donors between the ages of 50-59 who have two or more of the following: (1) the donor died from a stoke or cerebrovascular accident; (2) the donor had a medical history of hypertension (high blood pressure); and/or (3) the donor's most recent creatinine was 1.5 mg/dL or greater (creatinine is a measure of how well the kidney works; normal values typically range from 0.6 to 1.2 mg/dL).
You will have all the medical tests and procedures that are part of the regular recipient medical workup if you do or do not enroll in this program. You may require more frequent biopsies of the transplanted kidney to assess for kidney function and potential rejection episodes after the transplant. You may require dialysis for a short period of time after the transplant. Long-term kidney function may be less than that from a nonexpanded criteria donor kidney.
Are there any benefits to taking part in this program?
The main benefit would be to shorten the time you wait for a kidney transplant. Recent analysis of transplant data showed that the longer you wait on dialysis for a transplant, the poorer the transplant outcome.
What other options are there?
Remember, you will still be listed on the regular waiting list for a non expanded donor kidney. You may also decline to enrol in this program. Your other option would be a living donor transplant from a family member, a friend or even a willing stranger.
What are the costs? You or your insurance company will be charged for the continuing medical care and/or hospitalization that are part of the kidney transplant procedure. There are no additional or special costs that are part of the expanded criteria kidney donor program. 
